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YJIbTPATOHKOE CTPOEHHE NUTTALLIA MUSCULI 
MURATOV, 1966 (PIROPLASMIDA) 

M. B. KpwjioB, JI. A. KocTeHKO h E. C. CmirnpeBCKaH 

BceC0I03HHH HayHHO-HCCJiejIiOBaTeJILCKHH HHCTHTyT no 6oJie3HHM nTHIi; 
n HHCTHTyT iprrojiorHH AH CCCP, JleHHHrpaji; 

G noMoiH,Lio 3JieKTpoHHoro* MHKpocKona H3yneHa Ha apnTpoiprrapHOH 
CTajjjHH pa3BHTHH yjibTpacTpyKTypa Nuttallia musculi Muratov — KpoBe- 
napa3HTa ,o;omoboh mbihih (Mus musculus). 06Hapy>KeHBi h nccjieflOBaHBi ,n;Ba 
THna napa3HTHUeCKHX KJieTOK — Tp0(|)030HTBI H Mep030HTBI. 

Hnyuemie yjiBTpaTOHKoro CTpoemm napa3HTnuecKnx npocTeHmnx npe#- 
CTaBJIHeT dOJIBIHOH HHTepeC ftJIH HOHHMaHHH HX (JyHKI^HOHajILHOrO COCTOHHHH 
Ha pa3HLIX CTa^HHX pa3BHTHH, a TaKH^e B3aHMOOTHOmeHHH Me^K^y napa3HTOM 
H X03HHH0M. B HOCJieftHee BpeMH MHOrO BHHMaHHH y^eJIHeTCH yjIBTpaCTpyK- 
Type napa3HTOB c HencHBiM cncTeMaTnuecKHM nojiomemieM, o6Be,i];HHHeMBix 
b rpynny nnponjiasMHA. OnySjinKOBaH ppa6oT no CTpoeHHio npoBenapa- 
3htob, othochih,hxch k po^aMi Babesia (Simpson a. oth., 1967; Biittner, 
1968; Friedhoff u. Scholtyseck, 1968, 1969; Dennig a. Hebei, 1969; Fried- 
hoff, 1969, 1970), Theileria (Biittner, 1966, 1967a; Jarrett a. Brocklesby, 
1966), Anthemosoma (Vivier, Petitprez, 1969, 1972), Nuttallia (Rudzinska 
a. Trager, 1957, 1962; McMillan a. Brocklesby, 1971). HecMOTpn Ha npo- 
Be^eHHLie nccJie^oBaHHH, MHoroe em,e ocTaeTcn HencHBiM b yjiBTpaTOHKon 
opraHH3aH,HH nnponjia3MH,n;. B 3HaunTejiBHon Mepe oto othochtch k npe#- 
CTaBHTejiHM po^a Nuttallia . 

B HacTonnteH CTaTLe npHBe^eHLi pe3yju>TaTLi nccjie,n;oBaHHH HenoTopBix 
oco6eHHOCTen yjiBTpaTOHKoro CTpoemm N. musculi — KpoBenapa3HTa aomo - 
bbix MBimen ( Mus musculus ), BnepBLie BBi^eJieHHoro h onncaHHoro b Ta^mn- 
KHCTaHe MypaTOBBiM (1966). HkraMM no,o;,[];epmHBajiCH nyTeM naccnpoBaHHH 
Ha MBimax ( Mus musculus var. albinos h jnmeHHBix GC57BR). KpoBB ot 
3apa>KeHHBix MBimen 6pajin H3 cohhoh apTepnn. MaTepnaJi ^HKcnpoBajin 
1% pacTBopoM 0s0 4 no Kojn|)Hji^y (Caulfield, 1957) n 3ajinBaJin b apaJi^HT. 
Cpe3Bi KOHTpacTnpoBajin iprrpaTOM CBHHija no PenHOJiB^cy (Reynolds, 1963) 
n ypaHHji-an;eTaTOM no BaTcoHy (Watson, 1961). IIpenapaTBi H3yuajin 
b ajieKTpoHHBix MHKpocKonax JEM-5g n Y3MB-100 k. 

PE3YJILTATbl HCCJIEJfOBAHHR 

G noMom;BK) CBeTOBon MHKpocKonnn b Ma3Kax KpoBH ot 3apameHHBix 
MBimen y^aeTcn paccMOTpeTB caMBie pa3JinuHBie apHTpoitHTapHBie (frnpMBi 
napa3HTOB: Kpyrjme, oBajiBHBie, aMeSon^HBie, rpymeBH^HBie n t. #. Tanon 
nojiHMop(|)H3M CBn^eTejiBCTByeT o cjiohuiom ijHKjie pa3BHTnn N. musculi , 
nponcxo,o;Hin;eM b ho3bohohhom xo3HHHe. H3 Bcero pa3HOo6pa3HH apnTpo- 
n,HTapHBix $opM HanSojiee xapaKTepHon #jih po^a Nuttallia cwraeTCH $opMa 
«MaJiBTHHCKoro KpecTa», Kor^a napa3HTBi pacnoJiomeHBi b apnTpoipiTe b Bn^e 
po3eTKn (Franga, 1910). IIo,[];o6Hoe pacnojiomemie napa3HT0B — CBoeo6pa3- 
hbih npon;ecc mn3oroHnn, b pe3yjiBTaTe KOToporo (fjopMnpyeTcn He6oJiBmoe 
KOjinnecTBO ftouepmix oco6en. 


1 


© «napa3HTOJiorHH» 1973 


481 



B HacTOHmeH paSoTe c noMoiAbio ajieKTpoHHon mhkpockoiihh b apnTpo- 
AHTax MLirnen 6lijih o0Hapy>KeHLi ABa THna napa3HTHaecKHx KaeTOK, otjih- 
aaionpixcH APy r ot APyra HeKOToptiMH AeTaaaMH CTpyKTypti. 3to OBaabHon 
h aMeSoH^non $opMhi tpo(|)03ohtli — nKTaiomaaca CTa^na h CTa^na pac- 
cejieHHH — oKpyrJiLie Mepo30HTLi. KjieTKH o6ohx thiiob pacnoaaraioTCH 
b i],HTonjia3Me apHTpoAHTOB, njioTHo npnjieraiomeH k napa3HTy. E(HTonaa3Ma 
apHTpoi^HTOB TecHo rpaHHHHT c njia3MaTHaecKon MeMSpaHon napa3HTHaecKOH 
KjieTKH; napa3HTO(|)opHOH BaKyoan, H3BecTHon y mhothx ^pyrnx BHyTpn- 
KjieToaHLix napa 3 HTOB (Aikawa, 1966; Aikawa a. oth., 1966; Aikawa, Huff 
a. Sprinz, 1966, 1967; Ladda a. oth., 1969; Scholtyseck, 1969), HaMH He 
ycTaHOBJieHo. Hjiothoctb H,HTonjia3MLi 3pHTpou,HTa oaeHb b lic ok an, 6aaro- 
Aapn aeMy b HeKOToptix cayaaax naa3MaTHaecKaa MeMSpaHa napa3HTa 
MacKHpyeTca n Ha cpe3ax Mo>KeT 6litl He BLiaBjieHa. 

HaCTo napa3HTLi nopa>KaioT MoaoAhie $opMbi apHTpoAHTOB. YabTpa- 
cTpyKTypa MoaoAbix apHTpoAHTOB HecKoaLKO OTanaaeTca ot yabTpa- 
CTpyKTypti 3peaLix. ^aa hhx xapaKTepHa MeHLinaa naoTHocTL u l HTonaa3MLi, 
a TaK>ae Haanane AereHepnpyioiAHx mhtoxohaphh (pnc. 1). KpoMe Toro, 
b Moao^Lix apnTpoAHTax onHcaH TaK Ha3LiBaeMLiH npou;eec po(|)eoAHT03a, 
npe^CTaBaaioipHH aaCTHbin cayaan nHHou l HT03a (Policard et Bessis, 1958). 
^OBoaLHo aacTo mojkho HaSaioAaTb po(|)eoi] l HT03HLie ny3LipLKH b Moao^Lix 
3pHTpou;HTax, nopa>KeHHLix napa3HTaMH (pnc. 1). npocaeaoiBaeTCH CBa3L 
3 thx ny3LipLKOB c naa 3 MaTHaecKon MeMSpaHon Moao^oro apHTpoAHTa. Ha- 
Saio^aioTca pa3HBie CTa^HH hx OTHiHypoBLiBaHHa ot noBepxHocTH h Mnrpa- 
AHh b H,HTonaa3My. 

Tpo$030HTH. PaCTymne tpo(|)03ohtli — KaeTKH OBaabHon nan 
aMeSoH^HOH $opMLi. ^aa napa3HTOB Ha 3toh CTa^HH pa3BHTHa xapaKTepHo 
Haanane oahoh naa3MaTHaecKOH MeMdpaHLi, orpaHHanBaioin,eH KaeTKy na- 
pa3HTa. OHa naoTHO npnaeraeT k H,HTonaa3Me apHTpopHTa (pnc. 1—5). 
H^po Tpo$030HTa 0Kpy>KeH0 AByMH MeMSpaHaMH c BLipa>KeHHLiM nepHHyKae- 
apHLiM npocTpaHCTBOM. Hynaeonaa3Ma paBHOMepHo rpaHyanpoBaHa, ha- 
Pliihko He BLiaBaeHo (pnc. 2—5). HaSaio^aancL KapraHLi dmiapHoro Aeaemia 
a,n;pa c CHHxpoHHLiM pacxo>KAenHeM a^epHoro BenjecTBa h u;HTonaa3MLi (pnc. 5). 
Hapa^y c 3thm cnocodoM Aeaemia a^ep BCTpeaaioTca napa3HTLi, coAepasa- 
m,He 3—5 a^ep, odbeAHHeHHbix oahoh H,HTonaa3MOH. OTnoaKOBLiBaHHe iohlix 
napa3HTOB ot MHoroa^epHoro naa3MOAHa ocym,eCTBaaeTca acHHxpoHHo 
(pnc. 4). B AHTonaa3Me paCTymero Tpo(|)030HTa BCTpeaaioTca HeMHoroanc- 
aeHHLie KaHaaLi h pncTepHLi mepoxoBaTon aHAonaa3MaTHaecKOH cera h ro - 
BoaLHo SoaLHioe KoanaecTBo cboSoahlix ph6ocom (pnc. 1 — 5). 

Bo Bcex KaeTKax N. musculi oSHapyaoiBaioTca CBoeo6pa3HLie CTpyKTyphi, 
aacTo HenpaBHaLHon nan BbrnmyTOH $opMhi, HHorAa c BoaHHCTLiM KOHTypoM. 
3to noaocTH pa3anaHOH aaeKTpoHHOH naoraocTH, orpaHHaemme AByMa, 
b HeKOTopLix MecTax TpeMa KOHAeHTpHaecKHMH MeMSpaHaMH, naoTHo npn- 
aeraiomHMH Apyr k APyry. npocBeT 3thx CTpyKTyp mojkct AOCTHraTb 0.2— 
1.0 mk. BHyrpH AHCTepH no hx nepn^epHH Ha6aiOAaiOTCH pe^KHe CKonaeHHa 
pbixaoro aaeKTpoHHonaoTHoro MaTepnaaa, a TaKJKe He6oabnme (JparMeHThi 
MeMSpaH (pnc. 1, 2, 8, 10). AHaaornaHhie o6pa30BaHHa, o6Hapy>KeHHhie 
y napa3HTOB H3 poAa Plasmodium , napa3HTHpyioiAHx b apnTpoAHTax MaeKO- 
nnTaioiAHx (Budzinska, 1970), h napa3HTOB H3 po^a Nuttallia (Budzinska, 
Trager, 1962; McMillan, Brocklesby, 1971), HHTepnpeTHpyioTca KaK npHMH- 
THBHLie mhtoxohaphh. 3Ta TpaKTOBKa HaM Ka>KeTca HanSoaee npaBAonoAoS- 
hoh. noMHMO 3 thx CTpyKTyp b A HTOnjla 3Me Tpo$o3oHTa BCTpeaaioTca He- 
SoaLHiHe o6pa30BaHHH oKpyraon nan oBaaLHon (JopMLi c aaeKTpoHHonaoTHLiM 
coAep>KHMLiM, orpaHHaeHHLie oahoh MeMSpaHon. Bo3mo>kho, hto 3th CTpyK- 
TypLi aHaaornaHLi aH30C0MaM (pnc. 3). KpoMe Toro, b AHTon-aaaMe Tpo(|)o- 
30HTa bhahli HeSoaLHine ny3LipLKH, 0Kpy>KeHHLie MeMSpaHon c aaeKTpoH- 
Honpo3paaHLiM coacp>khmlim. Pa3Mep, (JopMa h 3aeKTpoHHonpo3paaHoe 
COAep>KHMOe 3THX ny3LipLKOB nOAoSHLI TaKOBLIM p0(|)e0AHT03HLIX ny3LipLKOB 
AHTonaa3MLi MoaoALix apHTpoAHTOB. B HeKOToptix cayaaax yAaeTca HaSaio- 
AaTL TeCHLIH KOHTBKT po$eOAHT03HLIX ny3LipLKOB MOaOAOTO apHTpOAHTa 
c naa 3 MaTnaecKOH MeMSpaHon napa3HTa (pnc. 1). Bee 3to AaeT HaM ocHOBamie 
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npe,n;nojiaraTb TpaHcnopT po(J)eou;HT03HBix ny3BipBKOB mojio^lix bphtpoijhtob 
b u;HTonjia3My napa3HTHuecKOH kjigtkh. 

HaCTO MO>KHO BH^eTB Tp 0 $ 030 HTBI aMeSoHftHOH (J)OpMBI (pHC. 2). B IJHTO- 
njia3Me napa3HTa o6pa3yioTCH rJiySonne BnHUHBaHHH, 3 anojmeHHi>ie h;hto- 
njia3MOH 3pHTpoii;HTa. ^obojibho no,n;po6Ho 3tot cnoco6 nHTaHHH 6biji HByneH 
y $opaMHHH(J)ep Allogromia laticollaris (Wohlfarth-Bottermann und Lengs- 
feld, 1969), a 3aTeM y A. garnhami Ha cepHHHBix cpe3ax (Vivier et Petit- 
prez, 1972). npe^nojiaraeTCH, hto nHmeBapemie b bthx cjiyuaax ocynjecT- 
BJiaeTCH b jiaKyHax, t. e. BHe kjigtkh. ^jih ftpyrnx KpoBenapa3HTOB 3th 
KapTHHLi TpaKTyioTCH KaK npoijecc $arou;HT03a (Aikawa, 1966; Aikawa a. 
oth., 1966; Biittner, 1966, 1967, 1967a, 1968; Vivier et Petitprez, 1969; 
McMillan a. Brocklesby, 1971). Y N. musculi He y,n;ajiocB o6Hapy>KHTB Ka- 
khx-jih6o cneii,HajiH3HpoBaHHLix CTpyKTyp, OTBeTCTBeHHBix 3a npoijeccBi 
xpaHcnopTa nHTaTejiLHLix BenjecTB. 

Tpg(|)03ohtli N. musculi uacTo Jie>KaT b mojioabix apnTpopHTax b kojih- 
aecTBe 2—3. B HeKOToptix cjiyuanx HaSjiioAaeTCH oueHB tgchbih KOHTaKT 
Men^y hhmh. IIjia3MaTHHecKHe MeM6pam>i AByx coce,n;HHx napa3HTHaecKHx 
KjieTOK njioTHo npnjieraioT Apyr k APyry. Ha pnc. 6 BHAHa HHBarHHaijHH 
u;HTonjia3MBi o^hoto napa3HTa b u;HTonjia3My Apyroro. B oahom cjiyuae 
yAaJiocB Ha6jiioAaTB o6pa30BaHne u;HTonjia3MaTHuecKoro BBipocTa, HAymero 
ot OAHoro Tpo(J)030HTa k ApyroMy (pnc. 7). MHTepecHBie KapTHHBi, HanoMH- 
HaioiH,He nepexoA SaKTepnonoAoSiioro Tejia H3 oahoh kjigtkh b Apyryio uepe3 
u;HTonjia3MaTHHecKHH mocthk, 6bijih o6Hapy>KeHBi y napa3HTOB H3 pa3HBix 
cepHH cpe30B (pnc. 9). 

M e p o 3 o h t bi. B HarneM MaTepnajie o6Hapy?KeHBi jihhib nonepeuHBie 
cpe 3 Bi, y,n;ajieHHBie ot anHKajiBHOH uacTH Mepo30HTOB N. musculi . B cbh 3 h 
c bthm HaM ocTaJiacB HeH 3 BecTHOH CTpyKTypa hx nepe^Hero nojiioca, koto- 
paa cneu;H$HaHa ajih napa3HTOB, Haxo^amHxca Ha 3 toh CTa^HH pa3BHTHa. 
B OTJIHHHe OT Tp0(|)030HT0B, OrpaHHUeHHBIX OAHOH njia3MaTHUeCKOH MeM- 
SpaHOH, KjieTKH Mepo30HTOB orpamiueHBi TpeMa MeMSpaHaMH. Uor nepBOH 
njia3MaTHaecKOH MeMSpaHon, Ha paccToaHHH 200—250 A ot Hee HaxoAHTCH 
yTOjiin;eHHBiH BHyTpeHHHH nejuiHKyjiapHBiH cjioh, kotopbih b BHAe 3aMKHy- 
tbix ynjiomeHHBix MemouKOB, orpamiueHHBix AByMa MeM6paHaMH, c nepe- 
pBiBaMH, HHor.o.a aobojibho 3HaaHTejiBHBiMH, onoacBiBaeT KJieTKy Mep030HTa 
(pHC. 10). 

Hapo Mepo30HTa oKpyrjioH $opMBi h orpaHHaeHo AByMa MeMopaHaMH. 
B HyKjieonjia3Me paBHOMepHo pacceaHBi ocmho^hjibhbig rpaHyjiBi. HaPbihiko 
He o0Hapy>KeHo. B ii;HTonjia3Me Mepo30HTa bhahbi oBajiBHBie CTpyKTypBi, 
orpaHHaeHHBie hgckojibkhmh KOHijeHTpHuecKHMH MeM0paHaMH, HMeiomne 
cxoactbo c aHaJiornuHBiMH o6pa30BaHHHMH y tpo<|)03ohtob, KOTopBie mbi 
CKJIOHHBI CHHTaTB MHTOXOHApHHMH (pHC. 8, 10). HMeeTCH He3HaUHTeJIBHOe 

KOJinaecTBo ph6ocom. nnmeBapHTejiBHBie BaayojiH h nHH0ipiT03HBie ny3BipBKH 
b u;HTonjia3Me Mepo30HTOB He HaSjiioAaJiHCB. B u;HTonjia3Me tpo$030htob 
h Mepo30HTOB o6Hapy>KeHBi Tejia, no CBoen CTpyKType oaeHB noxonme Ha 

6aKTepHH (pnc. 3, 4, 8, 9). 
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ULTRAFINE STRUCTURE OF NUTTALLIA MUSCULI MURATOV, 1966 

(PIROPLASMIDA) 

M. V. Krylov, L. A. Kostenko and E. S. Snigirevskaya 
SUMMARY 

Ultrastructure of Nuttallia musculi Muratov, 1966, a bloodparasite of Mus musculus, 
was studied by means of electron microscopy. Two types of parasitic cells were found in 
erythrocites as follows: growing and actively feeding ones — trophozoites and young migra¬ 
ting ones — merozoites. Trophozoites of N. musculi are limited by one plasmatic membrane, 
the wall of merozoites consist of three plasmatic membranes. Both types of cells contain 
ribosome, mitochondria and rough endoplasmatic system. In the cytoplasm of trophozoi¬ 
tes can occur lyzosomelike formations. The presence of conoid, roptria micronemae and 
ultracytostome in merozoites was not established. The feeding of trophozoites is apparently 
proceeds by means of pinocytosis. Bacterialike bodies are often found in the cytoplasm 
of Nuttallia. 




Phc. 1-2. y B . 35 000. 

1 — paCTymim Tpo(J)030iiT -V. musculi b mojiorom apiiTponiiTe; 2 — nirraio- 
mimcH Tp0(J)030iiT .V. musculi. IIMil — iiapyHuiaH njia3MaTiiHecKaH MeM6pana 
Tpo(})03oiiTa; M — mhtoxoiiapiih; PII — poi|)eniiT03nbie ny3bipbKii Mojiofloro 
apiiTponiiTa; JIM — flerenepupyiomaH MiiToxoii^piin Mojiofloro apiiTponiiTa; 
H — H^po; HO — HAepnaa o6ojioHKa; HI9C — mepoxoBaTan 3imonjia3Ma- 

TITOCKaH CeTb. 



Puc. 3—4. y B . 35 000. 

3 — miTaiOmilGCH Tp0(J)030lITM iV. musculi\ 4 — acimxpoimo nO^KyiOmilHCH MHOrO- 
H^epubifi Tpo(j)030HT. BUT — 6aKTepiionoAo6noe Tejio; JT — jiii30C0mh; 11,9 — ijiito- 
njia3Ma apirrpoi^irra. OcTajihiibie oSoaiia'iGHiiH tg >kg, hto ii na puc. 1—2. 





Pnc. 5-7. Yd. 35 000. 

5 — Cimapnoc flejiemio napa3iiTa; 6 — iiiiuariiiiaijiiH ijiiTonjiaaMbi OAiioro napa- 
3iiTa b ujnonjiasMy flpyroro; 7 — o6pa30Baimc uiiTonaasMaTiiHecKoro Bbipocta 
( cmpejiKa ). 06o3iiaHCiin;i Te >kg, hto ii na pnc. 1 — 2. 





PliC. 8-10. y B . 35 000. 

8 — 6 aKTepnonoflo 6 noe Tejio b ijiiTonjiaaMe Tpo^oaoiiTa; 9 — nepexofl GaKTepno- 
nofloGnoro Tejia *iepc3 i;iiTonjia3MaTimecKim moctiik ( cmpeAna ); 10 — Mepo30iiTn 
X. musculi. BUM — BiiyTpeiiniie nejuiHKyjiHpiibie MeM6pani>i. OcTajiwiLie 060 - 
siia^emiH Te >Ke, hto ii na piic. 5 —7. 





